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DETAILED ACTION 

Response to Amendment 

1 . Amendment filed on 02/27/2008 has been entered. 
Claims 30, 31 , 33-38 are now pending in the application. 

Claims 

2. The objection to the claim 35 has been withdrawn. 

Claim Rejections - 35 USC §112 

3. The rejections to the claims 31 and 33 have been withdrawn. 

Claim Objections 

4. Claim 33 is objected to because of the following informalities: 

"the first metal diffusion-preventing layer and the second metal diffusion-preventing 
layer" lack antecedent basis. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), 
by another filed in the United States before the invention by the applicant for patent or (2) a 
patent granted on an application for patent by another filed in the United States before the 
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invention by the applicant for patent, except that an international application filed under the treaty 
defined in section 351(a) shall have the effects for purposes of this subsection of an application 
filed in the United States only if the international application designated the United States and 
was published under Article 21(2) of such treaty in the English language. 

Claims 37 and 38 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Yamazaki et al. (US 6791 1 1 2) hereinafter Yamazaki. 

As to claim 37: Yamazaki discloses in Fig. 1 A a thin-film transistor comprising: a source 
region 105 and a drain region 106 which are provided with an interval on an insulating 
substrate 101 (glass- column 4, lines 8-14); a gate insulator layer 112 which is provided 
over the interval between the source region 105 and the drain region 106; a gate 
electrode 1 15 which is provided on the gate insulator layer 112; and a source electrode 
120 and a drain electrode 121 which are provided on the source region 105 and the 
drain region 106, respectively, wherein the gate electrode Fig. 17C comprises: a first 
copper diffusion-preventing layer 1701 (silicon nitride -column 19, lines 7-1 6) formed on 
the gate insulator layer 1 1 2; a copper layer 1 707 (column 1 8, lines 65-67 and column 4, 
lines 55-61 ) formed on the first copper diffusion-preventing layer 1 701 ; and a second 
copper diffusion-preventing layer 1705 (silicon nitride -column 19, lines 7-16) covering 
the exposed surface including the side, upper and lower surfaces of the multilayered 
structure having the copper layer and the first copper diffusion-preventing layer, and 
wherein the copper layer is surrounded by the fist copper diffusion-preventing layer and 
the second copper diffusion-preventing layer, and has a forward tapered cross section 
Fig. 18B and (column 20, lines 14-17). 

As to claim 38: Yamazaki discloses the thin-film transistor substantially as claimed 
claim 37, wherein the insulating substrate 101, Fig. 1A is formed of one of glass, a 
quartz glass, ceramics, and a resin material (glass- column 4, lines 8-14). 



Claim Rejections - 35 USC § 103 
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6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 
that are applied for establishing a background for determining obviousness under 35 U.S.C. 103(a) are 
summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

Claims 30, 31, 33 - 35 and 36 are rejected under 35U.S.C. 103(a) as being 
unpatentable over Yamazaki in view of Ueno et al. (PGPub. No: 2003/0008075) 
hereinafter Ueno. 

As to claim 30: Yamazaki discloses in Fig. 1A a thin-film transistor comprising: a source 
region 105 and a drain region 106 which are provided with an interval on an insulating 
substrate 1 01 (glass- column 4, lines 8-1 4); a gate insulator layer 1 1 2 which is provided 
over the interval between the source region 105 and the drain region 106; a gate 
electrode 1 15 which is provided on the gate insulator layer 112; and a source electrode 
120 and a drain electrode 121 which are provided on the source region 105 and the 
drain region 106, respectively, wherein the gate electrode Fig. 17C comprises: a first 
copper diffusion-preventing layer 1701 (silicon nitride -column 19, lines 7-16) formed on 
the gate insulator layer 1 12; a copper layer 1707 formed; and a second copper 
diffusion-preventing layer 1705 (silicon nitride -column 19, lines 7-16) covering the 
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exposed surface including the side, upper and lower surfaces of the multilayered 
structure having the copper layer, and wherein the copper layer is surrounded by the 
first copper diffusion- preventing layer and the second copper diffusion-preventing layer, 
and have a forward tapered cross section, Fig. 18B and (column 20, lines 14-17), 

except Yamazaki does not explicitly teach a copper seed layer formed on the first 
copper diffusion-preventing layer. 

Ueno discloses in the "Background of the invention" section, [0006] at the time 
the invention was made, it was well know to use a copper seed layer 17, Fig. 1 , formed 
on the first diffusion-preventing layer 15; and a metal wiring layer 1 1 formed on the 
copper seed layer 17 [0029]. 

Therefore it would have been obvious to one of ordinary skill in the art, at time 
the invention was made, for Yamazaki to include in his invention that a metal seed layer 
formed on the first metal diffusion-preventing layer because Ueno teaches that a Cu 
seed layer or the like as a conductive layer is required [0006]. 

As to claim 31 : Yamazaki, as modified by the teachinf of Ueno, discloses the thin-film 
transistor having all of the claimed features as discussed above with respect claim 30, 
wherein the source electrode 122, Fig. 1Aand the drain electrode 121. Although 
Yamazaki does not explicitly teach the source electrode and the drain electrode 
comprises: a third copper diffusion-preventing layer formed on the source region and 
the drain region; a copper wiring layer formed on the third copper diffusion-preventing 
layer; and a fourth copper diffusion-preventing layer formed to surround the copper 
wiring layer, this is just repeating claim 30 for the gate electrode and so it is old and 
well known how to use it. Yamazaki also teaches that such structure permit variations 
(column 26, lines 8-10). Yamazaki teach identical structure for the gate electrode 
Fig. 17C comprising: a third metal diffusion-preventing layer (silicon nitride -column 19, 
lines 7-1 6) formed on the source region 1 1 0 and the drain region 1 09; a copper wiring 
layer 1 17 formed on the third metal diffusion-preventing layer (silicon nitride -column 19, 
lines 7-16); and a fourth metal diffusion-preventing layer formed to surround the copper 
wiring layer 117. 
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Therefore it would have been obvious to one of ordinary skill in the art, at time 
the invention was made, for Yamazaki to include in his invention that the source 
electrode and the drain electrode comprises: a third copper diffusion-preventing layer 
formed on the source region and the drain region; a copper wiring layer formed on the 
third copper diffusion-preventing layer; and a fourth copper diffusion-preventing layer 
formed to surround the copper wiring layer, because Ueno teaches a Cu seed layer or 
the like as a conductive layer is required [0006]. 

As to claim 33: Yamazaki, as modified, discloses the thin-film transistor having all of the 
claimed features as discussed above with respect claim 31, wherein a plurality of the 
thin-film transistors 500, 506, Fig. 4 are arranged to form a matrix Fig. 4, and the thin- 
film transistors have scanning lines 402 connected to the gate electrodes of the thin-film 
transistors 500, 506, and signal lines 403 connected to one of the source electrodes 
and the drain electrodes of the thin-film transistors, the signal lines being provided such 
that they are surrounded by the first metal diffusion-preventing layer (silicon nitride - 
column 19, lines 7-16) and the second metal diffusion-preventing layer; wherein the 
gate electrode, the source electrode, and the drain electrode each has wiring connected 
thereto (column 20, Embodiment 11) and metal diffusion-preventing layer (column 20, 
lines 47-51); a metal wiring layer of forward tapered cross section (Fig. 18B and 
(column 20, lines 14-17), which is connects one end thereof to any one of the gate 
electrode, the source electrode (column 26, lines 8-24). 

Although Yamazaki does not explicitly teach film transistors, the signal lines being 
provided such that they are surrounded by the first metal diffusion-preventing layer and 
the second metal diffusion-preventing layer, this is just repeating claim 30 for wiring 
layer and so it is old and well known how to use it. Yamazaki also teaches that such 
structure permit variations (column 26, lines 8-10). 

Therefore it would have been obvious to one of ordinary skill in the art, at time 
the invention was made, for Yamazaki to include in his invention that the signal lines 
being provided such that they are surrounded by the first metal diffusion-preventing 
layer and the second metal diffusion-preventing layer, because Ueno teaches that 
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a Cu seed layer or the like as a conductive layer is required [0006]. 

As to claim 34: Yamazaki, as modified by the teaching of Ueno, discloses the thin-film 
transistor having all of the claimed features as discussed above with respect claim 30, 
wherein the insulating substrate 101 , Fig. 1 A is formed of one of glass, a quartz glass, 
ceramics, and a resin material (glass- column 4, lines 8-14). 

As to claim 35: Yamazaki discloses in Fig. 1 A a thin-film transistor comprising: a source 
region 105 and a drain region 106 which are provided with an interval on an insulating 
substrate 101 (glass- column 4, lines 8-14); a gate insulator layer 1 12 which is provided 
over the interval between the source region 105 and the drain region 106; a gate 
electrode 1 15 which is provided on the gate insulator layer 112; and a source electrode 
120 and a drain electrode 121 which are provided on the source region 105 and the 
drain region 106, respectively, wherein the gate electrode Fig. 17C comprises: a first 
copper diffusion-preventing layer 1701 (silicon nitride -column 19, lines 7-16) formed on 
the gate insulator layer 1 12; a copper layer 1707 having a forward tapered cross 
section, Fig. 18B and (column 20, lines 14-17); and a second copper diffusion- 
preventing layer (silicon nitride -column 19, lines 7-16) covering the exposed surface 
including the side, upper and lower surfaces of the multilayered structure having the 
copper layer, and wherein the copper layer is surrounded by the first copper diffusion- 
preventing layer and the second copper diffusion-preventing layer, 

except Yamazaki does not explicitly teach a copper seed layer formed on the first 
copper diffusion-preventing layer. 

Ueno discloses in the "Background of the invention" section, at the time the 
invention was made, it was well know to use a metal seed layer 17, Fig. 1 and [0006] 
formed on the first diffusion-preventing layer 15; and a metal wiring layer 1 1 formed on 
the copper seed layer 17 [0029]. 

Therefore it would have been obvious to one of ordinary skill in the art, at time 
the invention was made, for Yamazaki to include in his invention that a metal seed layer 
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formed on the first metal diffusion-preventing layer because Ueno teaches that a Cu 
seed layer or the like as a conductive layer is required [0006]. 

As to claim 36: Yamazaki, as modified by the teaching of Ueno, discloses the thin-film 
transistor having all of the claimed features as discussed above with respect claim 35, 
wherein the insulating substrate 101 , Fig. 1 A is formed of one of glass, a quartz glass, 
ceramics, and a resin material (glass- column 4, lines 8-14). 



Response to Arguments 



7. Applicant's arguments filed on 03/26/2007 are considered and acknowledged but 
are moot in view of the new ground(s) of rejection. Nevertheless, the Examiner points 
out, in response to applicant's arguments against the Yamazaki 's reference, that 
"[although Yamazaki et al. describes using the nitride silicon film from preventing 
copper from diffusing, it does not teach or suggest where or how it is used" , since the 
Applicant claims product in claim 37, it is not appropriate to argue about process 
limitations. 

Examiner notes that the question "where or how it is used " are process limitations in 
product claims. Such process limitations define the claimed invention over the prior art 
only to the degree that they define the product itself. A process limitation cannot serve 
to patentably distinguish the product over the prior art, in the case that the product is the 
same as, or obvious over, the prior art. See Product-by-Process in MPEP 21 13 and 
2173.05(p) and In re Thorpe, 227 USPQ 964, 966 (Fed. Cir. 1985). Yamazaki teaches 
structure which is identical to structure claimed by the Applicant in claim 37, namely, a 
first copper diffusion-preventing layer 1701 (silicon nitride -column 19, lines 7-16) formed 
on the gate insulator layer 112; a copper layer 1707 (column 18, lines 65-67 and column 
4, lines 55-61 ) formed on the first copper diffusion-preventing layer 1 701 ; and a second 
copper diffusion-preventing layer 1705 (silicon nitride -column 19, lines 7-16) covering 
the exposed surface including the side, upper and lower surfaces of the multilayered 
structure having the copper layer and the first copper diffusion-preventing layer, and 
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wherein the copper layer is surrounded by the fist copper diffusion-preventing layer and 
the second copper diffusion-preventing layer, and has a forward tapered cross section 
Fig. 18B and (column 20, lines 14-17). 

The Applicant argues "there is no reason to combine the teachings of Yamazaki 
et al. with Ueno et al, other than by using Applicant's invention as a template for 
modifying the claims in a hindsight reconstruction of Applicant's invention." Applicant's 
arguments are not persuasive. In response to applicant's argument that the examiner's 
conclusion of obviousness is based upon improper hindsight reasoning, it must be 
recognized that any judgment on obviousness is in a sense necessarily a reconstruction 
based upon hindsight reasoning. But so long as it takes into account only knowledge 
which was within the level of ordinary skill at the time the claimed invention was made, 
and does not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). In this case Ueno discloses in the "Background of the invention" section, 
a copper seed layer 17, Fig. 1 or the like as a conductive layer is required [0006]. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yuriy Semenenko whose telephone number is (571) 
272-6106. The examiner can normally be reached on 8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dean A. Reichard can be reached on (571 )- 272-2800 ext. 31 . The fax 
phone number for the organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Yuriy Semenenko/ 
Examiner, Art Unit 2841 



/Dean A. Reichard/ 

Supervisory Patent Examiner, Art 

Unit 2841 



